We present Hubble Space Telescope (HST) F606W-band imaging observations of 21 galaxy-Lyα emitter lens candidates in the Baryon Oscillation Spectroscopic Survey (BOSS) Emission-Line Lens Survey (BELLS) for the GALaxy-Lyα EmitteR sYstems (BELLS GALLERY) survey. Seventeen systems are confirmed to be definite lenses with unambiguous evidence of multiple imaging. The lenses are primarily massive early-type galaxies (ETGs) at redshifts of approximately 0.55, while the lensed sources are Lyα emitters (LAEs) at redshifts from two to three. Although most of the lens systems are well fit by smooth lens models consisting of singular isothermal ellipsoids in an external shear field, a thorough exploration of dark substructures in the lens galaxies is required. The Einstein radii of the BELLS GALLERY lenses are, on average, 60% larger than those of the BELLS lenses because of the much higher source redshifts. This will allow for a detailed investigation of the radius evolution of the mass profile in ETGs. With the aid of the average ∼ 13× lensing magnification, the LAEs are frequently resolved into individual star-forming knots with a wide range of properties. They have characteristic sizes from less than 100 pc to several kiloparsecs, rest-frame far-UV apparent AB magnitudes from 29.6 to 24.2, and typical projected separations of 500 pc to 2 kpc.
INTRODUCTION
Strong gravitational lenses are sensitive to the total mass distribution regardless of its form. This allows for the extensive use of lenses as a powerful probe of lens galaxies including stars, dark matter, and dark substructures (e.g., Kochanek 1995; Keeton et al. 1998; Rusin et al. 2003; Bolton et al. 2008a,b; Auger et al. 2010; Vegetti et al. 2010; Dutton et al. 2011; Spiniello et al. 2011; Vegetti et al. 2012; Barnabè et al. 2012; Bolton et al. 2012b; Brewer et al. 2012; Brownstein et al. 2012; Fadely & Keeton 2012; MacLeod et al. 2013; Sonnenfeld et al. 2013; Oguri et al. 2014; Nierenberg et al. 2014; Shu et al. 2015 Shu et al. , 2016a Hezaveh et al. 2016; Inoue et al. 2016) .
Furthermore, the magnification effect, by which the apparent size and total flux of the lensed source increase up to factors of tens, makes strong gravitational lensing a natural "magnifier" for studies of faint highredshift objects (e.g., Bolton et al. 2006b; Quider et al. 2009; Christensen et al. 2012; Muzzin et al. 2012; Bussmann et al. 2013; Stark et al. 2015; Karman et al. 2016; Shu et al. 2016a; Spilker et al. 2016) . Bolton et al. (2004) developed a novel technique to efficiently select galaxy-scale strong gravitational lenses by searching along the line of sight (LOS) toward a potential lens for multiple emission lines from a common redshift beyond the redshift of the foreground object. Follow-up high-resolution Hubble Space Telescope (HST) imaging observations and associated lens models can then confirm the lensing nature of the systems. The application of this spectroscopic-selection and HST-observation strategy to the enormous database of galaxy spectra in the Sloan Digital Sky Survey (SDSS; York et al. 2000) and the Baryon Oscillation Spectroscopic Survey (BOSS; Dawson et al. 2013 ) of the Sloan Digital Sky Survey-III (SDSS-III; Eisenstein et al. 2011 ) has resulted in four dedicated surveys: the Sloan Lens ACS (SLACS; Bolton et al. 2006a ) survey, the Sloan WFC Edge-on Late-type Lens Survey (SWELLS; Treu et al. 2011) , the SLACS for the Masses (S4TM; Shu et al. 2015) survey, and the BOSS Emission-Line Lens Survey (BELLS; Brownstein et al. 2012 ). Over 150 grade-A galaxy lenses with clear and convincing evidence for multiple imaging have been discovered from the four surveys leading to a broad range of scientific discoveries (e.g., Treu et al. 2006; Koopmans et al. 2006; Gavazzi et al. 2007; Czoske et al. 2008; Bolton et al. 2008a; Gavazzi et al. 2008; Bolton et al. 2008b; Treu et al. 2009; Barnabè et al. 2009; Auger et al. 2009 Auger et al. , 2010 Grillo et al. 2010; Newton et al. 2011; Barnabè et al. 2011; Dutton et al. 2011; Barnabè et al. 2012; Bolton et al. 2012b; Brewer et al. 2012; Dutton et al. 2013; Brewer et al. 2014; Shu et al. 2015) .
We initiated the BELLS for GAlaxy-Lyα EmitteR sYstems (BELLS GALLERY) survey in 2015 to search for low-mass, dark substructures in lens galaxies by utilizing the intrinsic compactness of high-redshift lensed Lyα emitters (LAEs). The galaxy-LAE strong lens candidate systems are spectroscopically selected from almost 1.5 million galaxy spectra in the final data release (DR12) of the BOSS survey. Cuts on the detection significance and apparent flux and profile of the detected emission line were applied to the parent sample of 187 candidates to select the 21 highest-quality candidates that compose the BELLS GALLERY sample. The foreground lenses are classified as massive early-type galaxies (ETGs) with a median redshift of 0.55 as determined by the BOSS spectroscopic data. The background sources are LAEs at redshifts from 2 to 3 with a median redshift of 2.5. Detailed descriptions of the selection algorithm and properties of the sample are presented in a previous paper (BELLS-III; Shu et al. 2016b ).
This paper, as the fourth in a series about the BELLS survey, presents the follow-up imaging data from the recently finished HST observations along with lens models constructed from the data. It is organized as follows. Section 2 provides the HST observational data and the derived photometric properties of the lens galaxies. Smooth lens models (without any substructure) are presented in Section 3. Discussion and conclusions are given in Sections 4 and 5, respectively. Throughout the paper, we adopt a fiducial cosmological model with Ω m = 0.274, Ω Λ = 0.726, and H 0 = 70 km s −1 Mpc −1 (WMAP7, Komatsu et al. 2011 ).
HST DATA
The HST follow-up observations of the 21 BELLS GALLERYcandidates started in 2015 November under HST Cycle 23 program ID 14189 (PI: A. Bolton) and finished in 2016 May. For each candidate, 4 sub-exposures of approximately 630 s each were taken within a single HST orbit using the V -band F606W filter on the Wide Field Camera 3 (WFC3). The individual flat-fielded (FLT) sub-exposure files for each system were fully reduced, rectified onto uniform pixels of 0.
′′ 04, and combined using the custom-built and extensively tested reduction pipeline, ACSPROC, following the procedures described in Bolton et al. (2008a) , Brownstein et al. (2012) , and Shu et al. (2015) . We modified ACSPROC for the shift from the ACS/WFC to the WFC3/UVIS camera. The empirical point spread function (PSF) was generated by the Tiny Tim tool (Krist 1993) . Pixel count errors are rescaled following Shu et al. (2015 Shu et al. ( , 2016a to correct for possible error correlations created by imaging resampling during the data reduction process. The mean pixel count error after the rescaling is ∼ 0.005 electrons per second per pixel 2 . Figure 1 shows a mosaic of the fully reduced images of the 21 candidate systems in the BELLS GALLERY survey. The cutouts are centered on the R.A. and decl. of the lens galaxy as determined by the BOSS survey. For all systems but J091859.21+510452.5 (the "SDSS" is omitted to save the space), the cutout centers are coincident with the lens galaxy centers. The two lens components in J091859.21+510452.5 are not resolved by BOSS, and therefore its cutout is centered between the two lens components. For the background LAEs, the HST F606W filter covers their rest-frame far ultraviolet (UV) emission. We manually generate feature masks that enclose the regions that are suspected to be lensed features (red dots). Junk masks for contaminating structures are also generated in the same fashion and outlined by the green dots. The pixel count errors within the junk masks are set to infinity so that they do not affect the actual fitting. To be compatible with the previous SLACS, BELLS, and S4TM surveys, we carry out a smooth bspline fit to the foreground-light distribution of each system following Bolton et al. (2006a Bolton et al. ( , 2008a . Besides the b-spline model, an elliptical Sérsic model (Sérsic 1963 ) is also used for the foreground-light subtraction. As will be explained in the following section, the Sérsic fit is performed simultaneously with the lens modeling to reduce potential systematics. The b-spline-subtracted residual image of every candidate system is inspected visually for lensed features, and a classification code, which characterizes the lens morphology, multiplicity, and status, is assigned accordingly. Table 1 summarizes the properties of the BELLS GALLERY sample measured by the BOSS data reduction pipeline (Bolton et al. 2012a) , the Sérsic fit parameters based on the HST imaging data, and the classification results. Although not directly comparable because of differences in data quality and assumed light profile, the effective radii measured from the BOSS and HST data are in general agreement. The axis ratio distribution measured from HST data is consistent with that for ETGs in general (e.g., Hao et al. 2006) . In terms of lens status, 17 of the 21 candidate systems are confirmed to be grade-A galaxy-LAE lenses with unambiguous lensed features. This includes 8 lenses with extended arcs, 3 with quadruple images, and 6 with double images. Three systems, J005409.97+294450.8, J151641.22+495440.7, and J152926.41+401548.8, are simply non-lenses with singly imaged sources. The remaining system, J224505.93+004018.3, shows complex structures that are too hard to interpret based on this single-band imaging data, so we conservatively consider this system a "maybe" for the moment. Further multi-band imaging data might reveal the true status of this system. The success rate of 81% (17 lenses from 21 candidates) is much higher than those for previous SLACS, BELLS, and S4TM surveys based on similar selection techniques. This is presumably due to the much more stringent selection cuts applied to the BELLS GALLERY sample and the inclusion of two systems, J020121.39+322829.6 and J075523.52+344539.5, that do not meet the selection thresholds but show definite evi- SDSSJ234248.68-012032.5
Grade A Fig. 1. -Mosaic of the HST F606W-band images of 21 BELLS GALLERY candidate systems. The images are orientated such that north is up and east is to the left. The axis labels provide offsets in R.A. and decl., respectively. The regions bounded by the red dots are regions that are thought to be related to the background source, while the green dots outline regions with contaminating structures. All systems but J005409.97+294450.8, J151641.22+495440.7, J152926.41+401548.8, and J224505.93+004018.3 are clearly multiply imaged lenses (Grade A). J005409.97+294450.8, J151641.22+495440.7, and J152926.41+401548.8 are only singly imaged (Grade X), while J224505.93+004018.3 is too complex to classify (Grade M).
dence for strong-lensing features in their color-composite SDSS images. There remain another 166 candidate systems in the parent sample with high signal-to-noise ratio (SNR) detections of "anomalous" emission lines. Considering the typical 50% success rate in the previous surveys, we expect another ∼ 70 galaxy-LAE lens systems from future follow-up observations of the remaining sample.
SMOOTH LENS MODELS

Methodology
Building on our previous works (Bolton et al. 2008a; Brownstein et al. 2012; Shu et al. 2015 Shu et al. , 2016a , we develop an open source lens modeling tool lfit gui with a graphical user interface (GUI). In this subsection, we use the BELLS GALLERY lenses to demonstrate the settings and functions of lfit gui.
Foreground-light Subtraction
Foreground-light removal is a crucial step in gravitational lens modeling when the emission from the Note.
-Column 1 is the SDSS system name in terms of the truncated J2000 R.A. and decl. in the format HHMMSS.ss±DDMMSS.s. Columns 2 and 3 are the redshifts of the foreground lens and the background LAE inferred from the BOSS spectrum. Column 4 is the velocity dispersion calculated from the velocity-dispersion likelihood function using restricted stellar eigenspectra with redshift-error marginalization, as described in Shu et al. (2012) . The best-fit velocity dispersion for SDSS J011300.57+025046.2, 850 km s −1 , is at the maximum dispersion value tested and is therefore unreliable. The associated error is set to -1 as a warning flag. Column 5 is the BOSS r-band de Vaucouleurs fit effective radius (in the intermediate axis convention) of the foreground lens. Columns 6-8 are the effective radius (in the intermediate axis convention), minor-to-major axis ratio, and major-axis position angle of the lens galaxy with respect to the north inferred from HST F606W-band imaging data assuming a Sérsic model. For systems with multiple lenses, values for the primary lenses are reported. Column 9 is the classification with codes denoting the foreground-lens morphology, the foreground-lens multiplicity, and the status of system as a lens based on available data. Morphology is coded by "E" for early-type (elliptical and S0) and "L" for late-type (Sa and later). Multiplicity is coded by "S" for single and "M" for multiple. Lens status is coded by "A" for systems with clear and convincing evidence of multiple imaging, "M" for systems with possible evidence of multiple imaging, and "X" for non-lenses.
foreground lens is high enough to hinder the correct interpretation of the lensed emission. Being massive elliptical galaxies, the BELLS GALLERY lenses contribute substantial fractions of the observed optical emission.
One commonly used approach is to perform the foreground-light subtraction separately prior to the lens modeling (e.g., Moustakas et al. 2007; Bolton et al. 2008a; Suyu & Halkola 2010; Newton et al. 2011; Brownstein et al. 2012; Sonnenfeld et al. 2013; Shu et al. 2015) . However, this can lead to two problems: (1) automatic adjustments are not possible if the lensing and junk features are masked inappropriately, which can affect the foreground-light fitting; (2) the pixel count errors estimated for the full data might not be appropriate for the foreground-subtracted residual, and hence bias the fitting process. Therefore, we perform the foreground-light subtraction jointly with the lens modeling, as done in Shu et al. (2016a) and Rusu et al. (2016) .
In particular, we use the elliptical Sérsic profile to model the foreground light in the joint modeling. Note that lfit gui also offers two other commonly used profiles, the core-Sérsic profile (Graham et al. 2003; Trujillo et al. 2004 ) and the Hernquist profile (Hernquist 1990) , as models for the foreground light. To investigate the impact of the joint modeling approach, we perform lens modeling on the b-spline-subtracted residual image as well. The results are compared in Section 3.2.
Lens Mass Model
Following our previous works (Bolton et al. 2008a; Brownstein et al. 2012; Shu et al. 2015 Shu et al. , 2016a , the mass distribution of the foreground lens is modeled with the singular isothermal ellipsoid (SIE) model, which has a projected two-dimensional surface mass density profile of
where Σ crit is the critical density determined by the cosmological distances as
and d L , d S , and d LS are the angular diameter distances from the observer to the lens, from the observer to the source, and between the lens and the source, respectively. The lensing strength of the SIE model b SIE is equivalent to the Einstein radius in the "intermediate axis" convention for elliptical models, and q is the minor-to-major axis ratio of the isodensity contours. We use one or two SIE components depending on the foreground-lens multiplicity. We further include an external shear for three systems residing in crowded environments for which the pure SIE models fail to yield good fits. The effective lensing potential of the external shear is
in which γ and φ γ are the strength and position angle of the external shear. Note that singular power-law ellipsoid (Tessore & Metcalf 2015) , spherical Navarro-FrenkWhite (Bartelmann 1996; Golse & Kneib 2002) , and point mass lens models are also provided in lfit gui.
Source-light Model
The surface brightness distribution of the background source is reconstructed parametrically using elliptical Sérsic models. Because the morphologies of the lensed LAEs are highly irregular and clumpy, multiple Sérsic components are usually needed to recover the observed lensing features. We therefore employ a pixelized source model as a guide to determine the number of required Sérsic components. We obtain a first guess of the model parameters by considering only one Sérsic component, which is able to capture the most significant features in the observational data. We then keep the lens model parameters fixed and generate a pixelized source model based on which extra Sérsic components are added. This is done iteratively until the parametric source model and the pixelized source model are in reasonable agreement.
The pixelized source model is obtained through the semilinear inversion method first introduced by Warren & Dye (2003) . , we adopt an irregular source grid constructed from the Delaunay tessellation for a set of N points in the source plane that are directly mapped from N pixels in the image plane through the lens equation given a particular lens model. The convolution with the PSF is incorporated as part of the process. The N pixels in the image plane are chosen to contain the N b pixels on the boundaries of the feature masks and the brightest N −N b pixels within the feature masks. The number N is chosen to be equal to half of the total pixel number within the feature masks. The inclusion of the N b boundary pixels ensures that any pixel within the feature masks will be mapped inside the Delaunay tessellation. We choose to use the brightest N − N b pixels in the image plane to preserve as many of the high significance features as possible. Additional linear regularization is included to regulate the overall smoothness of the pixelized source (Warren & Dye 2003) . Figure 2 illustrates this source gridding process using the grade-A lens system J020121.39+322829.6 as an example. The feature masks for J020121.39+322829.6 enclose 2728 pixels in total. The left panel in Figure 2 shows in red dots the 370 pixels on the boundaries of the feature masks and the brightest 2728/2 − 370 = 994 pixels within the feature masks. We then map those 1364 pixels in the image plane back to the source plane for a given set of lens parameters, which are the red dots in the right panel. The black lines resulting from the Delaunay tessellation connect the 1364 pixels in the source plane. The remaining 1364 pixels in the image plane will then be mapped into individual Delaunay triangles, the weights of which are assumed to be inversely proportional to the distances to the three vertices of the triangles that they reside in.
Optimization
The parameter optimization is done by minimizing a χ 2 function using the Levenberg-Marquardt algorithm as implemented in the LMFIT package (Newville et al. 2014) . Each parameter can be assigned a value (required), upper and lower bounds (optional), variability (optional), and a mathematical expression connecting different parameters (optional). For modeling the BELLS GALLERY lenses, the χ 2 function is defined as
where the asterisk represents a convolution. I data i,j , I phot i,j , and I image i,j are the observed, foreground-light, and model lensed image intensities at pixel (i, j) in the image plane, respectively, and σ i,j is the corresponding rescaled pixel count error.
Note that lfit gui also offers another mode for the parameter optimization, which is a fully Bayesian method utilizing the Affine Invariant Markov Chain Monte Carlo Ensemble sampler (Goodman & Weare 2010) implemented in the emcee package (Foreman-Mackey et al. 2013) .
We choose to use the nonlinear Levenberg-Marquardt approach in this work because it is sufficient for the purpose of obtaining smooth lens models and it significantly reduces the computational time when compared to the MCMC approach. Nevertheless, the statistical uncertainties estimated from the covariance matrix in the nonlinear approach are typically underestimated, and the MCMC approach is needed for a better estimate of the parameter uncertainties. Table 2 provides the lens model parameters of the 17 BELLS GALLERY grade-A lenses obtained from Note. -Column 1 is the SDSS system name. Columns 2-8 are the Einstein radius, minor-to-major axis ratio, major-axis position angle with respect to the north, centroid offset in R.A. and decl. of the SIE component, and strength and polar angle of the external shear found using the Sérsic model for foreground-light subtraction. Column 9 provides the χ 2 value and the number of degrees of freedom (dof). Column 10 is the Einstein radius found using the b-spline model for foreground-light subtraction. Column 11 is the average magnification found using the Sérsic model for foreground-light subtraction. For SDSSJ011300.57+025046.2 and SDSSJ091807.86+451856.7, the second row provides the parameters of the second SIE component. 
Results
Target
Comments SDSSJ011300.57+025046.2 The arc near the location of the bright galaxy to the north of the lens galaxy is bent slightly inward.
A second SIE mass component is used to model this perturber. Although another bright galaxy is seen to the south of the lens galaxy, the inclusion of a third SIE component does not yield a significantly better fit. SDSSJ075523.52+344539.5 A quadruple-image plus a double-image system. Several nearby luminous clumps are clearly seen. External shear is needed to correctly model the positions of the quadruple images. The inferred mass center is offset from the light center by 0. ′′ 17 which is suspected to be the result of the local environment. Fixing the mass center to the light center yields a significantly worse model with ∆χ 2 ∼ 40, 000. SDSSJ091807.86+451856.7 The foreground lens is clearly composed of two distinct components. A two-SIE lens model is needed, though the second mass component has an unphysically small axis ratio in the best-fit model. The mass centers are offset from the light centers by 0. ′′ 13 and 0. ′′ 12, respectively. Fixing the mass centers to the light centers yields a slightly worse model with ∆χ 2 ∼ 500. The system is rather complicated, and a detailed investigation of the mass/light offset is needed. SDSSJ091859.21+510452.5 A quadruple-image system in a cusp configuration. A perturber is seen to the west of the main lens galaxy, which seems to further reside in a crowded environment. External shear is needed. SDSSJ122656.45+545739.0 A very beautiful and rare system with two sets of quadruple images. Several luminous clumps are seen within 10 ′′ distance. External shear is needed to correctly reproduce the positions of all the eight images.
this nonlinear optimization approach. Thirteen systems can be well explained by a simple SIE lens model. Substantial amounts of external shear are also required for J075523.52+344539.5, J091859.21+510452.5, and J122656.45+545739.0 which are also seen to reside in crowded environments. J011300.57+025046.2 and J091807.86+451856.7 each require the inclusion of a second SIE mass component to model the gravitational effects from nearby luminous perturbers. Detailed descriptions of these five systems are given in Table 3 . The best-fit lens parameters for the two foregroundlight subtraction schemes are almost identical for 13 of the 17 grade-A lenses. The four systems with significantly larger relative deviations in the Einstein radius are J023740.63-064112.9 (3.0%), J085621.59+201040.5 (3.0%), J111634.55+091503.0 (1.8%), and J222825.76+120503.9 (1.9%). These four systems turn out to have relatively smaller Einstein radii and similar two image configurations with one image very close to the lens galaxy. This likely makes the results more sensitive to the method used to subtract the unlensed light. Consequently, we only report results Note. -Column 1 is the SDSS system name. Columns 2-8 provide ID, central positions relative to the center of the cutout in R.A. and decl., minor-to-major axis ratio, Sérsic index, effective radius in arcsec, and effective radius in parsecs of each individual source component. Column 9 is the projected separation from the first source component in parsecs. Column 10 is the magnification-corrected rest-frame far UV apparent AB magnitude of each individual source component calculated from the best-fit source model. using the joint modeling approach. The center of the SIE component is allowed to vary during the lens modeling. In most cases, the inferred lens position is consistent with the observed position of the lens galaxies given the typical model position uncertainties of 0. ′′ 04 (see Columns 5 and 6 of Table 2 ). Two systems, J075523.52+344539.5 and J091807.86+451856.7, show significant spatial offsets (> 0.
′′ 12) between the mass and light and are discussed further in Table 3 . Because the source and lensed images are spatially extended, we define the average magnification to be the ratio of the observed total light of the lensed images to that of the source. The background LAEs are magnified by factors from 4 to 26 with a median magnification of 13.
Dust extinction, especially differential extinction, in the lens galaxy could affect the lens modeling result. In addition, imperfect foreground-light subtraction may also introduce an equivalent effect. Therefore, we perform a simple test on the effects of differential extinction on the inferred SIE parameters using mock lenses with a double-image configuration. More specifically, we generate a double-image lens system with one image very close to the lens galaxy (analogous to J085621.59+201040.5). Then we perform the same lens modeling on this mock lens with the close-in image gradually dimmed, and compare the recovered parameter values to the input values. We find that for this mock lens, the Einstein radius is still well recovered with ∼ 7% accuracy for a differential extinction of up to 1 mag. The SIE mass center shifts toward the close-in image in order to match its effectively lower magnification. The shift can reach as large as 0.
′′ 05− 0. ′′ 2 for a differential extinction of 0.5 mag. Although we cannot determine the dust (differential) extinction levels for the BELLS GALLERY lens systems given the single-band HST imaging observations, a study by Elíasdóttir et al. (2006) shows that the mean differential extinction for their full lensing galaxy sample is only 0.33 ± 0.03 mag, a level that will not affect the fitting parameters significantly according to our test. In addition, our lenses are all massive ETGs, so we expect the amount of differential extinction to be relatively small (e.g., Falco et al. 1999; Kochanek et al. 1999; Elíasdóttir et al. 2006; Vegetti et al. 2012; More et al. 2016) . Table 4 provides the best-fit parameters for each individual source component for the 17 BELLS GALLERY grade-A lenses. The quoted uncertainty in the effective radius is the statistical uncertainty, and the uncertainty in the apparent source magnitude is a combination in quadrature of the statistical uncertainty and a 0.1 mag systematic uncertainty due to foreground subtraction as suggested in Marshall et al. (2007) and Shu et al. (2016a) . Note that some source components are not well constrained with large uncertainties. An MCMC approach is demanded for a better source structure recovery. Most of the systems require multiple source components with typical projected separations of 500 pc-2 kpc. The effective radii of the source components are as small as 0.
′′ 0037, or equivalently 31 pc. The bestfit magnification-corrected, rest-frame, far-UV, apparent AB magnitudes of the source components range from 29.6 to 24.2. Such resolution and sensitivity cannot be achieved without the aid of the average ∼ 13× lensing magnification. As a comparison, direct observations of unlensed LAEs at similar redshifts can only reach a UV magnitude limit of ∼ 25 − 27 (e.g., Shapley et al. 2003; Bond et al. 2012; Kobayashi et al. 2016) . Figure 3 displays the results for both the parameterized and pixelized source models for the 17 grade-A lenses. For most of the lenses, smooth models obtained with the nonlinear fitting approach are able to explain the observational data down to the noise level, and the reduced χ 2 values are close to unity (Table 2 ). There are bright residuals with significances greater than 10σ in some lenses (e.g. J020121.39+322829.6, J075523.52+344539.5, and J091859.21+510452.5). These could be a sign for the presence of dark substructures, or caused by other artifacts such as an inappropriate PSF or foreground subtraction. A detailed analysis considering beyond the smooth lens model for these lens systems and the other BELLS GALLERY grade-A lenses is deferred to a future paper. The parameterized and pixelized source models agree reasonably well. The regularization level for the pixelized source model is chosen such that the resulting χ 2 value is comparable to that of the parameterized source model. By design, the pixelized source model is optimized to capture the brightest pixels. Artificial, fragmentary structures are seen toward the lower surface brightness edges.
DISCUSSION
The lens galaxies in the BELLS GALLERY sample are, by selection, similar in many ways to those in the BELLS sample. Figure 4 compares some of the properties of the two samples. In particular, the lens redshift distributions are similar, and the typical sizes of the lens galaxies in the two samples as characterized by the median effective radii are 0.
′′ 98 (BELLS GALLERY) and 1. ′′ 00 (BELLS), respectively. On the other hand, the BELLS GALLERY lenses are relatively more massive than BELLS lenses with an average stellar velocity dispersion of 272 km s −1 as compared to 208 km s −1 . Combined with the higher source redshifts of the BELLS GALLERY sample, the Einstein radii of the BELLS GALLERY lenses are generally larger. The median Einstein radius of the 17 BELLS GALLERY grade-A lenses is 1.
′′ 22, while the median Einstein radius of the 25 BELLS grade-A lenses is 0.
′′ 75 (Brownstein et al. 2012) . Consequently, the ratio of Einstein radius to effective radius for the BELLS GALLERY grade-A lenses has a median of 1.37, and 41% (7/17) of the ratios are larger than two. These numbers are 0.80 and 4% (1/25) for the BELLS grade-A lenses. As strong lensing provides an accurate estimate of the total mass within the Einstein radius, a joint analysis of the BELLS and BELLS GALLERY lenses will strongly constrain the radius evolution of the mass profile in massive ETGs (e.g., Rusin et al. 2003; Oguri et al. 2014) .
The scientific motivations of the BELLS GALLERY survey are to search for dark substructures within galaxies and extend the mass detection threshold using the intrinsically compact, high-redshift LAEs. As suggested by Figure 3 , smooth (SIE plus external shear) lens models only accounting for the luminous components can already explain the observational data of most of the lens systems well. However, this only indicates the absence of substructures near the LOS to the lensed images with masses high enough to generate visually observable signals. In fact, previous dark substructure detections based on the lensed image surface brightness data are mostly confirmed statistically by comparing Bayesian evidences (e.g., Vegetti et al. 2010 Vegetti et al. , 2012 Fadely & Keeton 2012; Hezaveh et al. 2016) . Thus, the smooth lens models presented in this paper are only an important first step in searching for dark substructures in the BELLS GALLERY lens sample. Further investigations under a Bayesian framework are deferred to future papers.
Besides the lens galaxies, the lensed sourceshigh-redshift LAEs -are of great interest. LAEs are believed to be young, low-mass, and highly starforming galaxies. They compose an important piece in our understanding of galaxy evolution scenarios (e.g., Venemans et al. 2005; Bond et al. 2012; Ciardullo et al. 2012; Ao et al. 2015; Finkelstein et al. 2015; Hathi et al. 2016; Song et al. 2016; Zheng et al. 2016) . They can also be used as a probe of high-redshift circumgalactic and interstellar media (e.g., Miralda-Escudé & Rees 1998; Malhotra & Rhoads 2004; Zheng et al. 2010 Zheng et al. , 2011b Zheng & Wallace 2014) and as tracers of high-redshift large-scale structures (e.g., Hill et al. 2008; Tamura et al. 2009; Zheng et al. 2011a ). In particular, the HST F606W filter covers the rest-frame far ultraviolet (UV) emission from the background LAEs. Previous studies of unlensed LAEs over a wide redshift range (0.03 < z LAE < 7.0) have shown that their far UV morphologies are sometimes (∼ 20%−50%) clumpy and/or irregular as a result of in situ or merger-triggered star formation (e.g., Bond et al. 2009 Bond et al. , 2012 Jiang et al. 2013; Hayes et al. 2014; Guaita et al. 2015; Kobayashi et al. 2016) . However, as we have discussed in Shu et al. (2016b) , direct observations of LAEs are limited to the most luminous examples and any explorations of their "fine" structures on sub-kiloparsec scales are challenging and sometimes impossible. As shown in Table 4 and Figure 3 , by combining the superb angular resolution of HST with the average ∼ 13× magnification of these lenses, we are able to resolve individual, faint star-forming knots in LAEs at redshifts from two to three smaller than ∼ 100 pc. A detailed study of the properties of the lensed LAEs and comparisons with their unlensed counterparts are deferred to a forthcoming paper. Furthermore, infrared and sub-millimeter spectroscopic follow-up observations of the highly magnified BELLS GALLERY lens sample targeted at the rest-frame atomic and molecular lines in the LAEs will permit exploration of the interstellar medium (ISM) and circumgalactic medium (CGM) of these high-redshift galaxies.
CONCLUSIONS
We present HST WFC3 F606W-band imaging observations of 21 galaxy-Lyα strong gravitational lens candidates. The sample, known as the BELLS GALLERY sample, was spectroscopically selected from almost 1.5 million galaxy spectra in the final data release of the BOSS survey in SDSS-III. The foreground-lens galaxies are at a typical redshift of 0.55 and the Lyα emission comes from redshifts from two to three.
The HST data are fully reduced and analyzed by the custom-built tools ACSPROC and lfit gui, respectively. After modeling the systems with smooth lens models consisting of SIE mass distributions for the luminous components and an external shear, the main findings are as follows:
1. Seventeen systems are confirmed to be grade-A lenses including 8 with extended arcs, 3 with quadruple images, and 6 with double images. Three systems are singly imaged non-lenses, while the remaining system is a temporary "maybe" with complex structures that are hard to interpret based solely on single-band data. Considering the typical 50% success rate in the previous surveys with similar selection techniques, another ∼ 70 galaxy-LAE strong lenses are expected among the remaining 166 lens candidates in the parent sample.
2. We demonstrate that different foreground-light subtraction schemes can lead to different model parameter estimations particularly for two image systems where the fractional differences in the inferred Einstein radii are 2% − 3%. This result highlights the need of performing foreground-light subtraction jointly with the lens modeling.
3. Because of the much higher source redshifts and more massive lens galaxies, the Einstein radii of the BELLS GALLERY lenses are generally larger than those of the BELLS lenses, while the lens galaxy sizes are comparable. As a result, the combination of the BELLS GALLERY and BELLS lenses can constrain any radius evolution of the mass profile in massive ETGs.
4. The smooth lens models seem to be adequate for explaining the observed imaging data for most of the 17 BELLS GALLERY grade-A lenses as shown in Figure 3 . Although this suggests the absence of massive dark substructures near the lensing features, a thorough exploration of substructures in a statistical manner is required.
5. The average lensing magnifications of the background LAEs are found to be 4−26. The LAEs are thus resolved into individual star-forming knots of a wide range of properties. They have characteristic sizes from less than 100 pc to several kiloparsecs, rest-frame, far-UV, apparent AB magnitudes from 29.6 to 24.2, and typical projected separations of 500 pc to 2 kpc. Further follow-up spectroscopic observations will reveal the ISM and CGM properties of these high-redshift galaxies.
